and rainfall totals speculated from debris flow volume suggest the three debris flows in 2014 were 15 generated by isolated convective rainfall. Later, we found that varied rainfall thresholds existed among 16 the branches and that these thresholds might be related to the geological and geomorphic characteristics.
Introduction 26
Wildfires can quickly destroy vegetation and change the features of mountainous areas, resulting 27 in a high erosion rate (Conedera et al., 2003; Lane et al., 2006; Nyman et al., 2015; Orem and Pelletier, 
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The volume of debris flows can be used to evaluate the magnitude, which can be found by 167 measuring the sporadic deposit division. For each deposit division, we used a laser range finder to 168 measure the scope and average depth to calculate its volume. The precision of the volume was more 169 dependent on the measurement of the average depth, which can reach 100 m 3 , thus the volume of each 170 division larger than 50m 3 would be recorded as 100 m 3 , otherwise, it would be not included.
171
The majority of DF4 is deposited behind two newly built check dams and only a few portions 
where V is the volume of the deposits; i h is the height of each part of the deposits; i A is the area of 179 the horizontal area; i =1, 2, …… , and n represents the parts that were divided. Normally, we set i h 180 =1m, which means that the deposits from the toe of the dam to the end of the deposit after the dam 181 were divided into n parts and that each part had a height of 1m. i A is the area circled by the axis of the 182 dam and the corresponding contour line and can be obtained using a 1:500 contour map.
183
In the deposit zone, we measured particle size and lithology. We placed a ruler of 50 m on the 184 surface of the deposits randomly. We measured particle size and recorded the lithology of the stones at 185 a 1-m interval along the ruler (Fig. 7) . For particles larger than 60 mm, the diameter and lithology were 186 recorded, otherwise, only the lithology was recorded. Deposits smaller than 60 mm were collected to 187 complete particle size distribution tests in the laboratory.
188

Analysis and results
189
Recorded rainfall process 190
Before the debris flows daily rainfall data were collected from Zhengdou, Reda and Adu, and the 191 reciprocal-distance-squared method was applied to obtain the average rainfall (Table 3) . 
195
for the day before DF4 is missing because of instrument error, and rainfall data from the Xiangcheng 196 meteorological station, 33 km to the southeast, were used). In the year that the wildfire occurred, the increased in the second summer.
200
Hourly rainfall data before and after the debris flows were collected from Zhengdou, Reda and
201
Adu, which were applied to determine the average rainfall process by the reciprocal-distance-squared 
213
we deduct the time needed for it to move from the initiation area to the outlet, we find that the debris 214 flows were likely initiated shortly after the rainfall began.
Debris flow deposits 261
The majority of DF1 deposited in the wide section of the channel downstream of the fork with 262 branch No. 3. Some of it jumped the channel banks and destroyed houses, and the remaining rushed 263 into the Dingqu River though it did not block the river (Fig. 13a) . DF2 traced the previous path, leaving 264 a slight depth of debris covering the DF1 deposits and striking our borehole instrument (Fig. 13b) . The 265 volume of DF2 is much smaller than that of DF1. DF3 continually traced these deposits and left 266 considerable deposits in the wide section. DF3 also jumped the river banks and buried some parts of the 267 road in the residential area and the remaining partially blocked the Dingqu River (Fig. 13c) . As two 
271
( Fig. 13d) , leaving the lower 12 m buried by the deposits.
272
Based on field measurements and indoor calculations, we determined the volume of the four 273 debris flows (Table 2 ). There are large differences among the volumes of the debris flows, of which, the 
289
These facts lead us to believe that the likelihood of debris flows is correlated with the impact of 290 wildfire but also with the geology, drainage area, channel gradient, and regional climate, which are not 291 affected by wildfire. In the later discussion, we attempt to discuss these factors to resolve the doubt we
292
have encountered regarding the post-fire debris flows in the Reneyong Valley.
293
Rainfall threshold 294
The 4 post-wildfire debris flows in the Reneyong Valley were generated by surface water runoff.
295
The rainfall intensity recorded by the downstream rain gauge was 1 mm/h or less and the duration was 296 quite short, which is in line with the memory of the local citizen in the downstream area who witnessed 297 the flow, suggesting the rain gauge was working well; however, it seems impossible for a low-intensity 298 short-duration rainfall to generate surface water runoff, let alone entrain sediment and trigger debris 299 flows. In the Hengduan Mountains, isolated convective rainfall is common and has been found to be an 300 important trigger of debris flows in this area (Tang et al., 2011; Ni et al., 2014) ; in addition, rainfall 301 intensity has also been found to increase with elevation in the Jinsha Basin (Tan et al., 1994) . Here, we 302 speculate that the three post-wildfire debris flows in 2014 were triggered by isolated convective rainfall 303 and that the rain gauges down slope can definitely record the triggering rainfall.
304
Observations of debris flows in the Jiangjia Valley show that higher intensity rain can generate 305 debris flows of larger magnitude, and an exponential increasing model was built (Zhuang et al., 2009) 
312
In a given catchment, we attempted to use the volume of the debris flows to deduce the possible 313 triggering rainfall as follows: the volume of DF4 is much larger, suggesting the highest triggering 
